This paper examines how the Internet has impacted job search behavior. Examining those who use the Internet for job seeking purposes, I show that the vast majority are currently employed. These employed job seekers are more likely to leave their current employer and are more likely to make an employment-to-employment transition. Examining the unemployed, I find that over the past ten years the variety of job search methods used by the unemployed has increased and job search behavior has become more extensive. Furthermore, the Internet has led to reallocation of effort among various job search activities.
Introduction
As dot-coms proliferated and at home Internet use sky-rocketed, many economists began to speculate on how this new technology would change the labor market. In 2000 Alan Krueger wrote that "The Internet is rapidly changing the way workers search for jobs and employers recruit workers… [with] significant implications for unemployment, pay, and productivity."
Autor (2000) outlines several of the ways in which the Internet might improve matching and provides evidence on the use of the Internet for job search. In the ensuing years the Internet has become an important part of people's lives and jobs: in 2004 73% of households had access to the Internet and 58% and 28% of adults used the Internet at home and work, respectively.
1 Yet, we still know very little about how the Internet has impacted job search and employment.
This research focuses on how the Internet may be changing job search activities. For workers, the Internet may reduce the cost of acquiring information about jobs both by impacting how workers learn about job openings and how they respond to openings. Job posting boards are one of the clearest ways in which the Internet has increased information about available jobs; however these boards are a small part of the Internet's impact on employment information.
Beyond learning that a job opening exists, it is possible for a job seeker to glean information about the characteristics of the job and the firm. Information exists not only in a job posting, but through company web sites and other external sites that provide information about the industry or even the particular firm. Websites such as vault.com provide detailed information about salaries and work environments including salary ranges for various positions at specific companies. In addition, many sites allow current and former employees to anonymously discuss or provide information about corporate culture and work life. Beyond the web, email is a vital part of how the Internet has potentially changed job search. Indeed, through the use of email, personal networks may be a complement to the Internet allowing workers to learn about openings or let others know that they are seeking a new position. Having learned about a position or a company, the Internet facilitates applying for openings and communicating with potential employers as these things can be done 24 hours a day, without ever leaving one's home or work desk.
Workers have turned to the Web to take advantage of this new wealth of employment information with more than one in four online adults visiting job or career information sites in
2004
. 2 And workers believe that the Internet is helping them find jobs. Figure 1 shows that among those that found a job in mid-2002 22% credited the Internet as the primary means by which they found their job. A little over half of those citing the Internet pointed to a posting on a general job board, while the rest said that specialty job search engines or company Web sites had been their primary source for finding their most recent job. Furthermore, while more people said that newspaper ads and personal referrals were effective methods of job search; over half of those surveyed felt that the Internet was an effective method of job search.
These survey responses indicate that workers are integrating online job search into their regular search process. This research examines how job search behavior has changed in the wake of the Internet. The paper proceeds as follows: the first section starts by examining growth in online usage and Internet-based job search using data from the 1998, Those with more education and income have greater access to the Internet; as such, Internet job search rises with education and income. However, after conditioning on access to the Internet there is little relationship between income and job search. Among the online employed, job search falls slightly with income; that pattern is not seen among the online unemployed perhaps suggesting that higher income employed individuals are less likely to use the Internet to search for a job because they are more likely to be in a better match or to have built up job-specific human capital. In contrast, a positive relationship remains for Internet job search and education among those using the Internet, perhaps indicating that the Internet is more valuable as a tool for job search among the highly educated. However, it may also be that those with more education have a greater underlying tendency to engage in job search activities whether online or off. Finally, it is worth noting that blacks who are employed or not in the labor force are more likely than employed whites to search for a job online conditional on having access to the Internet.
Job Search by the Unemployed
We now turn to asking whether job search activity has changed as a result of the Internet.
By making it cheaper to apply for jobs and to find job ads, the Internet should cause people to engage in these activities. As such, we should expect an increase in search intensity for job search activities that are made cheaper by the Internet. However, while "search intensity" has a clear meaning in matching models, we lack a good empirical counterpart for this concept. Over the relevant time period-1994 through 2003-the monthly CPS consistently captures the types of job search activities undertaken by the unemployed. Specifically, the unemployed are asked to list all the things that they have done in the previous four weeks to look for a job. The categories do not include Internet job search, but they don't exclude them either.
For example, the category "submitted resume" could apply to electronic submission and those who "looked at job ads" could have done so via online or newsprint advertisements.
The Internet is likely to have changed job search at the extensive margin if either Internet search makes methods more complementary-for example if reading job ads online makes you more likely to submit resumes because it can be easily done electronically-or if Internet search changes the relative costs of different job search methods. Looking at the US as a whole, Figure   2 shows that there has been a steady and significant increase in job search by the unemployedat least at the extensive margin-over the past decade. The national unemployment rate falls through much of the period, hitting a low-point in 2000 and rising for the next few years. In contrast, the average number of search methods rises not only through the recent downturn but also through the long boom. 3 In contrast to what would be expected given the changes in the broader economy over the period, the percentage of the unemployed who sent out a resume in the previous four weeks rose from 36% in 1994 to 48% at the peak of the boom in 2000, and continued to rise to 55% in 2003 as unemployment rose. Similarly, the proportion looking at job ads rose from 17% to 23% and ultimately 30% over the same period. Moreover, the anonymity of the Web does not appear to be being replacing traditional networking, as the percentage of the unemployed contacting friends or relatives went from 16% to 19% over the period.
To gain further insight into whether the growth in the Internet was associated with these changes in job search behavior we turn to examining how job search behavior changed across states as Internet penetration in states grew. States adopted the Internet differentially, with some states growing quickly early on, while others had larger growth several years later. Proprietary data obtained from Forrester Research provides data from large annual surveys on whether an individual is actively online (defined as accessing the Web at least 3 times in the past 3 months).
While the online usage rates calculated from the Forrester data are quite similar to online usage rates calculated from the CPS Computer and Internet Use Supplements, the Forrester data provide a longer time period over which to examine online access and to look at job search behavior. The Forrester surveys commenced in 1997 and contain roughly 100,000 respondents Prior to 1992, Internet penetration, while unmeasured, is effectively zero. Table 3 shows the mean, standard deviation, minimum, and maximum of state online penetration rates defined to include those who regularly used the Internet. 6 By 2002 70% of the US used the Internet, but this varied from 53% to 80% across states.
Using the growth in the Internet over time across states we can examine the relationship between changes in job search behavior in a given state-year with changes in access to the Internet in that state-year as measured by the change in the proportion of the population using the Internet in that state-year. 
where β is the coefficient of interest and online penetration is a measure of annual average online use across states. These regressions show that each type of job search method became more popular as Internet penetration deepened. All methods had large, statistically significant increases: a change from no Internet to 50% Internet penetration is associated with a 15%
increase in the probability of sending out a resume, a 37% increase in the probability of looking at job ads, a nearly 50% increase in the probability of contacting a private employment agency, a 37% increase in the probability of looking at job ads, and a two-thirds increase in "other active search." Summing all search methods shows that on average the unemployed have used two of the methods queried. As expected given the increase shown over the period for all search methods, estimating the above equation with total search methods as the dependent variable shows a statistically significant and large increase in the extensiveness of job search. Figure 2 showed that search increased both during the boom and following the bust. A similar result is found by estimating the regressions shown in Column B separately for the period before 2000 and after 2000. Column C adds year fixed effects to the previously run regressions. These results show that the effects in Column B are largely identified off of the aggregate time series variation:
controlling for year fixed effects yields more imprecise estimates-standard errors triple or quadruple in most cases. The within state variation yields a less clear story but suggests that perhaps relative prices of the different search methods have changed. Two of the job search methods-contacting an employer directly, and other active search-remain statistically significant and positive. Furthermore, the point estimate is now 4 times larger for contacting an employer directly. Because contacting an employer directly is the most common method of job search used and because previous studies have found that direct employer contact generates the most offers, this change alone could potentially have a large impact on job search activity. 9 It is also worth highlighting that one aspect of access to the Internet is email. Indeed the primary activity that people do when they first get access to the Internet is to use it for email. Moreover, email reduces the cost of contacting an employer directly.
The two methods that show a statistically significant decrease in activity-sending out resumes or answering ads-suggest that increased search is also leading to increased selectivity by the unemployed. Alternatively, given relative price changes, it is possible that this pattern simply reflects changing marginal costs with workers increasingly contacting an employer directly rather than sending in a resume. Instrumenting yields estimates that are qualitatively similar. As in column B, the specification including year fixed effects is less precisely measured and, in most cases, we can reject neither a zero effect, nor the large effects estimated in columns B and D. However, in both specifications there is an economically and statistically significant increase in the number of search methods used by the unemployed. Overall the IV regressions suggest that the Internet has led the unemployed to increase total job search activity at least at the extensive margin, while it also led the unemployed to reallocate effort among various job search activities.
10 Data on commercial penetration refer to the measure of commercial participation developed in Forman, Goldfarb, and Greenstein (2002).
Employment Flows for Job Seekers
While the previous section explored the job search behavior of the unemployed, most online job search is done by the currently employed. Unfortunately, data do not permit a similar analysis for job search activities among the employed. However, the longitudinal component of the CPS allows employment outcomes to be examined following the reporting of using the force. The second column shows the employment flows for the 11.3% of workers who were looking for a job online in the first month: 91.2% are employed in the same job one month later, 4.5% are employed with a new employer, 1.9% are unemployed, and 2.4% are no longer in the labor force.
Comparing the first two columns in Table 5 reveals that those who were searching for a job online were more likely to change jobs and more likely to become unemployed. However, Table 2 . The third column shows employment flows for the 95.3% of workers who were not engaged in on-the-job search: 95.3% are employed in the same job one month later, 1.8% are employed with a new employer, 0.9% are unemployed, and 1.9% are no longer in the labor force. While these results are similar to those found for workers who had not engaged in online on-the-job search, striking differences arise in the fourth column when examining employment flows for the 4.7% of workers who were seeking a job the previous period. 13 Among these seekers, only 83.9% remained with their previous month's employment, 9.5% were employed with a new employer, 3.7% were unemployed, and 2.9% were no longer in the labor force.
More than twice as many workers engage in online on-the-job search compared with traditional measures of search, however, a smaller percent of those engaging in on-the-job search have left their employer one-month later compared with those engaging in traditional on-the-job search. The outcomes for both online and traditional on-the-job seekers indicate that workers who are searching for a new job while employed have a preference for changing jobs. They may have personal reasons for wanting a change or have private (or at least unobservable to the 12 Fallick and Fleischman (2004) use the Contingent Worker Supplements to examine the difference in employer flows for those who engage in offline on-the-job search. This table follows their examination in Table 6 of the 1997 & 1999 Contingent Worker Supplements. 13 The contingent worker surveys use similar definitions as the monthly CPS uses to assess unemployed job search activity. The questions are not designed to capture method of action (for instance, emailing versus postal mailing of resumes).
econometrician) information about the likelihood of their job continuing. Indeed, the large percentage of those engaging in traditional on-the-job search who end up unemployed suggest that some of these job seekers are adversely selected in that they are more likely to experience an unemployment shock than is the average worker. This increased likelihood of unemployment is also seen for the online on-the-job searchers, although to a smaller extent.
The difficulty with looking at workers who are searching online is that there is no direct An additional benefit of comparing Internet users with non-users is that it captures the total net effect of using the internet on employer-to-employer flows, regardless of whether a worker perceives him or herself to be actively searching online (those who communicate by email with a friend about a potential job lead and then submit applications online may very well be more likely to change jobs as a result of the Internet, but may not answer "yes" to a survey question regarding online job search).
To test whether Internet use is itself associated with a change in the probability of 
where EE=1 if the worker changed employers in the subsequent month, I=1 if the worker uses the Internet, and X is a vector of demographic variables. The parameter of interest is β.
The regression results are reported in Table 6 . Column 1 reports the results for the entire sample of those who were employed in the Supplement surveys. The coefficient on Internet represents the change in the probability for a discrete change from no Internet use to using the shown here in Table 6 , , as well as employment-to-unemployment flows and unemployment-toemployment flows. 
Concluding Remarks
In the past ten years Internet usage has risen from effectively zero to 70% of the population. This rapid rise in information technology has the potential to dramatically alter labor market outcomes. The Internet is perceived to have made job search more efficient for workers, yet research has lagged popular perception. This paper examines how job search activity has changed in the wake of the Internet and traces out the effects of using the Internet to search for a job while employed on employment outcomes one month later.
I find that over the past ten years the variety of job search methods used by the unemployed has increased and job search behavior has become more extensive. Furthermore, the Internet has led to reallocation of effort among various job search activities. The unemployed are now more likely to have looked at ads and to have contacted an employer directly, however, there is some evidence the unemployed are becoming more selective about the jobs to which they ultimately apply. Perhaps not surprisingly, increasingly the amount of information available about a given job allows the unemployed to better target their job search activities. While there is little evidence that the unemployed have experienced shorter unemployment durations as a result, the Internet's ability to reduce the cost of on-the-job search may have changed the likelihood that a worker ends up unemployed.
The vast majority of workers using the Internet to gather information about employment are those who are already employed. As such, the Internet provides potentially a large shock to the re-matching market as those currently employed are better able to assess opportunities in the marketplace. This research has shown that workers using the Internet are more likely to leave their current employer and that, compared with traditional on-the-job search, online on-the-job search may increase the rate at which employees change employers-at least in the short run.
Employees who are better calibrated about their outside options are not only more likely to change employers, but they are in a better position to negotiate with their current employer.
Thus, suggesting that ultimately the Internet may lead to wage compression within occupations. .5
. 6 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 Contacted friends or relatives Looked at ads Sent out resume Number of search activities (right axis) Notes: Each column is a probit regression evaluating the probability that a worker changes jobs between the two months conditional on Internet use in the first month and control variables. The dependent variable =1 if the respondent uses the internet. Coefficients represent the change in the probability for a discrete change from no Internet use to use evaluated at the mean of the dependent variable. Robust standard errors are in parentheses. 
